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Modulation of Aqueous Humor Outflow Facility by the 
Rho Kiiiase-Specific Inhibitor Y-27632 

P. Vasantha Rao/"'' Pei-Peng Deng, 1 Janardan Kumar, 1 and David L, Epstein 1 
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oal ol this study was so investigate the role oi 

be modulation of .K gtcous I :i amor <>ii i IkjV. i.ictl- 

, a critical downstream effector of Rho GTPa.se 
o control the formation of actin stress fibers, 
;. ;:r : d cellular contraction. 



Methods. Expansion oi Riio GTPase, Rho kinase, and other 
downsiream t.irgets oi Rho ti iTasc were determined tit human 
trabecular mesh work (UTM)and Sci tlenini's canal <SQ primary 
ceil cultures b\ Western blot an.)?} sis. i'lie Uho kinase-speciiic 
inhibitor (Y-27632>indnced changes in actin stress fibers, focaf 
adhesions, and protein phosphoty rosi n e status were evaluated 
by staining with rluxlaniine-plutlloidin. unti-paxtiiin, and ami- 
phosphotyrosinc antibodies, rcspci ii\ el) . M\s>:o;r light-chain 
phosphorylation was determined in VXV.stern bio): analysis. 
Y-27632-induced changes iii SCi cell monolayer permeability 
were quuntitulcd using a colorinseiric assay to evaluate horse- 
radish peroxidase diffusion ihrough Sti cell monola) ers grown 
in transweil chamlx-rs. Aqueous humor outflow facility was 
measured using enucleated porcine eyes and a constant-pres- 
sure perfusion system. 

Results. Treatment of HTM and SC. ceils with Y-27632 (10 ftM) 
led to significant but reversible changes in cell shape and 
decreases in actin stress fibers, focal adhesions, and protein 
phosphotyrosinc staining. SC cell monolayct permeability in- 
creased (by 80%) in response to Y-27632 (3 0 juM) treatment, 
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both HTM and Sti cells. Aqueous hur 
creased (40%- 80%) in enucleated pore: 
Y-27632 (10-100 /jM), and this effec 
widening of the extracellular .spaces, particularly the op 
empty area of the instaean.dk ul;u tissue ( jCT) The in tog 
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Owibhw. Based on the Rho kinase inhibitor-induced 
changes in myosin light-chain phosphorylation and aetoun omi 
organization, it is reasonable to conclude that cellular relax- 
ation and loss of cell-substratum adhesions in HTM and SC 
ceils could result in either inc reased paraeeUular fluid flow 
across Schlemm's canal or altered flow pathway through the 
JCT, thereby lowering resistance to outflow This sntdy also 
suggests Rho kinase as a potential therapeutic target for the 
development of drugs to modulate intraocular pressure in 
glaucoma patients. (Inresl Ophthalmol Vis Sci. 2001 ;42: 
1029-1037) 
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tions for unraveling the o; 
better therapy. The elevate 
monh associated with glai 
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shown to influence aqueous htinior outflow facility." " M Based 
on these obsen atiorss, various In potiteses h.n v heest advanced 
to explain the efiecis t «V\ toskek-tttl agents on aqueous humor 
outflow. I iirtlterniore, there is a general consensus that 
eytoskeletal agents thai do not exert toxic effects on oenlar 
eissues might possess therapeutic potential in the treatment of 
glaucoma. 4 

Cellular contraction and relaxation as well as cell-substra- 
tum and cell- cell adhesive forces of human trabecular mesh- 
work (HTM) and SC cells are considered to be important 
factors in the maintenance oi normal aqueous humor outflow 
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liits) involved hut are a!s< ■ ctitical to the identification 
ial target proteins for rational glaucoma drug design, 
potbesized thai the Rho GTPase-mediated signaling 
s) plays an important role in the regulation of trabeo- 
n and in the maintenance of aqueous 



sUlke 



TPa 



;ul.i! 



•ellular 



contraction and relaxation, and cell- cell and cell-substratum 
adhesive interactions, all of which are in turn closely linked to 
eytoskeletal organization. 1 *"' 7 

Several studies have demonstrated that activation ol Rho 
GTPase can promote actin stress fiber assembly, focal adhesion 
formation, and cellular contraction in fibroblasts.""" 8 Rho 
GTPase regulates all these eytosfceletai events via activation of 
its downstream targets, Rho kinase' and Lf-M kinase, and the 
phosphorylation oi myosin ligitf -cham and liRM proteins."""" 
Myosin light-chain phosphot elation plays a piv otal role in the 
s modulating formation of stress ki- 
rns, and cellular contraction. J5 - 16 - 18 Rho ki- 
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phosphorylate and inhibit activity of puoficd smooth muscle 
myosin phosphatase In vitro. '-' Rho kinase also regulates cofilin 
phosphorylation through MM kinase,' thereby abolishing the 
ability of cofilin to act as an acian-depolymeri/ing agent, Based 
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important roie in actomyosin-based contra 
cellular contractility is recognized to underlie the assembly of 
actin stress fibers and focal adhesions formation. 16 '" Because 
TM tissues possess smooth muscle cell-like properties and 
express o-smooth muscle actin by some TM cells, their con- 
tractile and relaxation properties are considered to fx impor- 
tant in the regulation oi outflow.' ' 
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In our prcniotis studs, thrombin and LP A agonists know n io 
stimulate Rho GTPase function were found to stint ttlate/sn- 
crease formation of aetin stress fibers and focal adhesions as 
weii as increase noo-m !i;.-iu- ham phosphorylation in HTM 
and SC cells maintained as primary cultures and to decrease 
aqueous humor outflow facility in porcine eyes (Kumar J, Rao 
PV, Epstein DI.. unpublished data). These preliminan studies 
suggested that Rho GTPase function might be a determmant of 
cellular contraction in HTM and SC cells, and also that activa- 
tion of Rho GTPase most likely leads to decreased outflow 
facility. To evaluate this hypothesis, we studied the effects of 
Y -2-652 K + >R-ti-ans-4-([-aniinoeHj\1)-/\-(-i-pyiidy!; eveiohea, 
anecarboxaniiclel, a potent, highly specific, cyil-penneable in- 
hibitor of Rho kinase -1 ' ' ' ' on sMomyoMii cyioskeicial orga- 
nization in li • \1 and SC cells and evaluated its effects on 
aqueous humor outflow laiiiin in cadavet porcine eyes. Com- 
pound Y-27632 has been found to inhibit both Rho kinase 1 
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Materials and Methods 
Materials 

WoHMe Corporation, japan, kindly provided the Rho kinase -specific 
inhibitor Y-27652 Polyclonal antibodv din i tc<i againsi myosin light- 
chain was a gift Irom ■> iswanaliian Vilarajan from Johns iiopkins 
University (Baiiimore. Mi)). ! lotscradiali peroxidase < IIRP). rhodamine- 
phalloidin, and myosin light-chain monoclonal antibody were pur- 
chased from Sigma-Aldrich (St. Louis, MO). Antibodies used to detect 
RhoA GTPase am! eofiiin was from Santa Orm; Biotechnology Oanla 



/,<;a). ,\ 



anti-RSio kinase p.s|)ek>nal anlil>..d; «■ re procured Irom I r..m- 
!".>n i aboralnrow { iacongiom IO. >. <_ a >p;nj,, svroaicd irwwe-Il* «cv 
i Becton-Dickinson (Bedford, MA). Ceil culture media and fetal 
tne serum were obtained from Gibco-BRL (Gailiiersburg. MD). ECL 
eiie.ii rcagenis were (nun Afiscrsluiis Pharmacia Biotech (Piscai- 
y. NJ), and ah oilier chemicals were of ;mabiiea! grade. 



. Ph 
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en isoiah d is d nix d h, <t mu r el a! t a lis w. re cultured at 
TV. under 5% CO., in Dulbeeco's modified Magic medium! containing 
i 1 , !< ial I oi in. » nun ( i i!S) an : p< ni< iiiin i iOO : nils/tiiJ ■ sua plonn 
n < f(X) pg/ini). All experiments wen- conducted usmg conflucmi celt 
liuires. The SO and II I'M ceils use;! m ires study were isoiatoi from 
■ nor eyes of subjects " .SO pa irs of age. ( ells were usrd at passages 



Cytoskeletal Staining 

Both SO and !i I M ceils wmc grown to confluence on gelatin _ 



III. •!! V It ] u lnl lot - e i % 1 1 ill ; 

cUoshelerai bulk i i si A ' PS : % , p i tiianesulfomt 
ether) A'A.iYgV-tetra acetic acid). 150 mM NaCL 5 mM EGTA, 5 niM 
MgCh, 5 mM glucose, pH 6 1) and perm- abtlto d with 0 1 Tutor. 
X-100 in phosphai' -huflms d sum. (PiiS) a , room u niperature. Actin 
*. o si urif (i n i 11 a ere is d adhesions ai 



i is >. 1 1 1 c ooi m 1 Wit I 

dead/damaged ceils w i i green am! red c p t i h 

checked under a fiuor • ice nicroscope. 

Western Blot Analysis 

HTM and SC ceil h sates were prepared using 20 niM Tris buffet 

•> i > t > lo I (i v. Vii.l -sn m.'d Naly ap .lit n 

pg/nil;. and ieiuxpun (.is fig/mi), and protein concentration 
:. snmatcd b> I i oi i ll < ' .q ol amounts . if protein i n 

kikx-.e niters-., filtets were then probed using antibodies speeii 
dimmed against Riio GTPase. Pho kinase colilin. myosin light c 
and i IM kinase, followed by incubation wish peroxidase-linked 
til alillhodiis. Donation I I I II IK \l I II ol 

cmba i h.cmilumi in (liCi.) iccord.iug io manufa I ana-s 

is (Aroersham Biotechnology). 



Myosin Light-Chain Phosphorylation 



ma a-soiu'niii/ed samiii.as were separated on slab gets eontaining 10% 
a; !-;, iamide dm"., bisams lamid; . -id s glos-ia..;. and it) iitM Tris. ami _"5 
m'M glycine. The running nufter for these geis was comprised of 20 mM 



transferred on io nitrocellulose fillers in fo mM soiiium phosphate 
buffer, pH7.6, nsing a iiio-kad fransfer apparatus \itrm ellulose mem- 
branes were subjected io Western blot analysis using a rabbit poly- 
clonal anti-im.ositi iighl-iaiam ;uiiilx>d;y. Biols were developed using 
pcroxciase-conjugated goat an!: rabbit igti- and an KCL detection 
sysleiii. 



SC Cell Monolayer Barrier Function 



capers, with .mUmo mcma licmg changed on alna-mue days To 
o layer barrier function, ceil culture medium was replan d 
wiils inedn ccmiaining HHP (0 lib i>M) V«-d>n- iniic.uing dang man- 
na ill fur I hour at "■>"" C. M< dia Iron: die low. r cli.iiii'ni r were colli eled 
to monitor HRP enavmc aetiv") hv a ;a .kirm:ctric assap as de-aci-iPed 
by i.aiiipugiiani et ale'' R; suits wi re ■ xprcss. d as pui . ni ciiange in 
enzyuic acthily o\ cr unio air d eonin .o and siatisiKait sigmlieaina- w;m 
evaluated by a paired f-test. 

Aqueous Humor Outflow Facility 
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HTM SC 



HTM and SC Morphology 



Rho GTPa*e(21 kDa ) 



Rho kinase { ISO kDa) 



..i m U« .jMiiiiuii tetra oxide in 0.1 M sodiun 
and then stained '.villi L i:i ev ! a* - t .it i-.;iail> s- 
micrororm ("0 nm) were stained qiicndaih \* jilt 
^ n. md l s, vi k i-> 1 , i 1 i 1 h 
EX). 



Urn kinase ( 70 k»a ) 



Expression of Kho Kinase and Its Access* »rj 
Proteins in HTM and SC Cells 



Cofflui(20kDa) 



Myosin 
Light Cfema ( 20 fcDa) 



ei)Hlaini:i;!, ifn.iji. wiiet-cas i he .•onli-.tialrrai iciiov. i v. v.. re perfused 
with DPBS alone, for a period of 5 hours. Outflow measurements were 

recorded ;;1 inmrh inien ah.. Drilji cfSOOfh an < \prcs-s d is i he : ■.. nriil- 
age change in outflow facihiy (eoiepan ..i wslh !>asi line values') over 5 
ileitis., 1:1 dl lii; |r< ae d >. ■ - lis .ill::, ae e | ,,,]•; •: c • .11 :i . , , 1 aiir .:.:,:' 1 1 
eyes). Values are , xpressid as mean ± Si:. i)a:a were ae.av/j d le, a 
pain ..I iw. i-iaiied Sliidmfs .Mi si !o dclcnmnc sicaeiicancr. samples 
dial exhibited "0.2 j«.i/min. per nun Hg or > 1 7 ;al/min facilities were 
excluded from the study . 
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s Wcslri 
J human 
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sained in tissue culture 
kinase, ! IM kinase, eolilin . and. myosin lighi chain wot used in 
these studies. HTM and SC cells contained easily detectable 
amounts of RhoA, Rho kinase. U.M kinase, myosin light chain, 
and eotilin (Fig. 1). 

Effect of Y-27632 on HTM and SC Cell 
Morphology and Cytoskeletal Organization 

Treatment of HTM and SC cells (grown to confluence on 
gelatin-coated »!ass covet slips) with Rho kinase inhibitor (10 
uM) for 1 hour led to cell- cell separation (retraction) and 
re nmding up of ceils i fig. 2) i:i either the presence or absence 
of serum. These alterations were found to be reversible, with 
■■>■ >r:>;si ceil n:orph< ■ieep being re stored within - a hours ofclntg 
withdrawal (data not shown), ll'l m cells .ipjx-.ired to exhibit 
more pronounced changes in coil shape in response to treat- 
ment with Y-27632. Treatment with Y-27632 (1, 4, or 10 jjM) 
resulted if! time- and dose -dependent changes in the relative 

prok to phospi ntvrosme m 1 ■ P s I rih 1 and 

4 jxM drug not shown). figures 3A and 3B illustrate the 



Control Y-27632 





changes in F-actin, paxiilin, and phosphotyrosine staining in 
HTM and SC cells treated wish 10 pM Y-27632 under serum- 
free conditions. Similar effects were noted when HTM and SC 

.! s >\<, , \<, i, ,,i ti ese drag-induced cy- 

toskeletai alterations, both HTM and SC. cells were initially 
treated with drug (10 pM) for 90 minutes, after which serum- 
free culture medium containing drug was replaced with com- 
plete medium lacking drug. Cells were subsequently stained 
for F-aclin, paxiltin. and phosphotyrosine. Staining for F-actin, 
focal adhesions, and phosphotyrosine revealed that 24 hours 
after drug withdrawal 1 1 sere were no differences between un- 
treated control ceils and cells previously exposed to Y-27632, 
indicating complete re\ersibiltly of drug-induced eytoskeJeial 
alterations (data not shown). Ceils, both HTM and SC treated 
with 10 pM Y-26732 for 1 hour, showed no obvious cytotox- 
icity tested by fluorescein diaceialc and propidium idodide 
staining (data not shown). 

Effect of Y27632 on Myosin Light-Chain 
Phosphorylation in HTM and SC Cells 
Myosin light-chain phosphorylation status is an important de- 
terminant of cellular contraction and relaxation and is regu- 
lated through the Kbo/Rho kinase pathway. !I> J ' ; 1 To investi- 
gate the effects of Y-27632 on myosin light-chain 
phosphorylation status in HTM and SC ceils, total protein 
precipitates obtained from drug-treated (lanes 2 and 4) and 
control samples (lanes I and 3) were subjected to urea-glycerol 
gel electrophoresis followed by Western blot analysis with 



poho !ona! antibody to myosin light chain. Figure i shows the 
Y-27632-induced changes it! myosin light -citato phosphoryla- 
tion in HTM and SC cells. Lysates from both control HTM and 

(middle), and di-phosphorylaicd (bottom} lornis of myosin 
light chain, in control Ivsates, most of the myosin light chain 
existed either as the mono -phospho or di-phospho form, with 
a small propottion in the ur:pho:-,phon fated lorn:, Lysates ob- 
tained from drug-treated cells (lanes '2 and 4), in' contrast, 
displaced only t«» bands, corresponding It) the major unphos- 
phoryiated (top) and mono-phospho (middle) form, with a 
complete loss ol the dt-phosplio myosin light chain (bottom). 
These data suggest that treatment of ft I'M am! SC cells with the 
Rbo kinase inhibitor triggers the {^-phosphorylation of myosin 
light chain. 

Y 27632 Modulates Monolayer 
Permeability /Barrier Function in SC Cells 

Human SC primary cell cultures form conliuent monoktycrs 
with strong cell- cell adhesions compared with HTM cells 
maintained in culture (sec rig. 2) and have been reported to 
maintain better barrier function, based on tr.inscndoibeli.il 
electrical resistance measurements..*" Furthermore, because 
HTM cells found on the beams of the TM in vivo do not exist 
as monolayers, we conducted these assays with SC cells alone. 
SC cell monolayers (re = 7 transwelis) treated with Y-27632 (10 
(iM) in serum containing titedia at C displayed a significant 
increase (80%; P < 0.005) in HRP permeability over untreated 
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of outflow facility Qd/msn per nun Hg) ifj the control and 
Y-27632-perfused groups (10, 50, and 100 juM) were 1.09 ± 
0.007 (n = 25), 0.84 ± 0.16 (« = 6), 0.80 ± 0.15 (n = 8), and 
0.96 ± 0.10 (« - 11), respectively (mean ± SE). Outflow 
facility was observed to increase significantly (10 pM, P < 
0.04; 50 uM, P < 0.002; and 100 pM, P < 0.0002) after 1 hour 
of Y-27632 treatment (30%- 50% over the baseline outflow 
facility). Outflow facility continued to increase (80% increase 
after 3 hours of perfusion with 50 or 100 pM Y-27632), reach- 
ing a plateau thereafter (Fig. 6), whereas a 40% increase was 
observed after 3 hours of perfusion with 10 pM drug. Fellow 
paired control eyes perfused with PBS buffer alone showed 
only a marginal increase (typical washout effect of 10%-18%) 
in outflow facilio over the corresponding initial baseline out- 
How facility values. Thus, there appears 10 he a good dose- 
dependent increase in outflow faenin between !0 and 50 uM 
Y-27632. 

Y27632-induced Structural Changes in Tissues of 
the Outflow Pathway 

No cell loss and accumulation of cell debris were observed in 
the 'I'M of eyes perfused with either 50 or 100 p,M drug for 5 
hours, and the integrity of the inner wail oi aqueous piexi was 
observed to be intact, as assessed by transmission electron 
mierosoop) . indicating no cytotoxic c (foots oi y.>~63> (I ig. "). 
However, compared with control .specimens that exhibited 
compact trabecular brums and jtixlacinalicular area, drug- 
treated samples demonstrated widening of the extracellular 
spaces, particularly ibe optically entpiv areas in the justacana- 
iicular tissue (indicated by the arrows in Fig. 7). Additionally 
the entire IM appeared distended, ni-.ii ''more giant 
vacuoles" (inner wall invagination) were observed in the inner 
wall of Schlenmfs canal in drug-perfused specimens compared 

Discussion 

In this study we sought to evaluate the potential role of the 
Rho/Rho kina way in modulation of aqueous 

humor outflow facility, and data presented here demonstrate 



that inactivatson of Rbo kinase by Y-27632 increases aqueous 
outflow facility in perfused porcine eyes and that this effect 
correlates with increased paracellular permeability measured 
in SC cell monolayers as weii as cellular relaxation and cy- 
toskelelal rcoiganizatiort of cells of die outflow pathway. 
Changes in. ceil morphology, imcroefluiar junctions, focal ad- 
hesions, and contractile/relaxation characteristics of HTM, jux- 
tacanalicular, and SC cells are often associated with changes in 
aqueous humor outflow facility. 4 " 14 Each of these cellular 
changes can be influenced directly or indirectly by actomyosin 
cytoskeletal organization.*" 35 Furthermore, studies using myo- 
sin light-chain kinase inhibitors such as H-7, M-9, and BDM 
suggest that myosin light -chain phosphorylation way play a 
critical role in the cytoskeiefon -based regulation of HTM and 
SC cellular contraction/relaxation and aqueous outflow 
through the I'M and Scbieutut's canal. 4, 7,9 

because myosin light-chain phosphorylation is critical for 
cellular contraction-"" 35 and for the fonraation of actin stress 
fibers and focal adhesions, 1018 we chose to study the effects of 
Y-27632, a specific inhibitor of Rho kinase"' on cell mor- 
phology, actio stress fibers and focal adhesions, phosphoty- 
rosine stams, and myosin light-chain phosphorylation hi HTM 

monolayer permeability of SC cells and outflow facility in 
enucleated porcine eyes. 

Treatment of HTM and SC cells with Y-27632 induced 
changes In ceil morphology and led to decreases in actin stress 
fibers and focal adhesions and m levels of protein pho-pfioP 
rosine, compared with untreated controls (Figs. 2 and 3). 

matically lowered m Y 1 I > 4^> Ihese cv 

ioskeieial changes and the decrease in myosin light-chain phos- 
phorylation were associated with increased SC cell monolayer 

(Figs. 5 and 6). SC ceil monolayers treated with Rho kinase 
inhibitor revealed extensive morphologic changes such as 

are associated with increased peuneabmo HbT duougu v 
cell monolayers. However, celt - ceil detachment was not evi- 
dent t.n the inner wall of aqueous pk-xi fit drug-pc: utwd pot- 
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facility. (Fig. 7). Y-2~'632-induced changes were not attribut- 
able to drug-induced cytotoxicity, because these cellular ef- 
fects were completely reversed upon drug withdrawal, as ev- 
idenced by a lack of obvious cytotoxic effects in cell culture. 

Activation of Rho GTPase bv agonists (thrombin, lyso- 
phospliatidic acid [LPA] , endotheiin. and growth factors) 
has been found to stinmlate 
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effect that correlated with decreased SC cell .roonolay* 
permeability, increased formation of actin stress fibers an 
focal adhesions, and myosin light-chain phospboryialic 
(Kumar J, Rao PV, Epstein DL, unpublished data). 
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Decreased myosin light-chain phosphorylation resulting 
front inhibition of Rho kinase leads to lowered actomyosin- 
based cellular contraction and to cell- cell detachment and loss 
of actin stress fibers and focal adhesions as well as a decrease 
in protein phosphor, rosine levels in HTM and SC cells (Fig. 3). 
These changes in the .miornyosin cynyskcletoii and ceil adhe- 
sion properties rcsnii it! relaxation of I i t'.'s; and M. cells and it! 
tissues of the outflow pathway overall. This change hi tone and 
c ell- cell separation could potentially lead to increased perme- 
ability of SC cells (via a paraceilular pathway or transcellular 
pores). Cellular relaxation nta\ also result in enhanced flow 
through the JCT outflow channels because of decreased cell- 
cell adhesion and cell-i-CM interactions, fn contrast, it appears 
plausible that Rho GTPase- activated cc llular contraction leads 
to an increase in outflow resistance by related opposite influ- 
ences on elements of the outflow pathway. The facts, that 
cellular relaxation in SC cells exhibits a functionally rele- 
vant association with enhanced St: monolayer permeability 
lends support to our hypothesis iegarding the role of Rho 
C/i'!-'ase-fncdia!ed cellular contraction in decreasing outflow 
facility 131 * (Kumar j, Rao PV, Epstein DL, unpublished data). 
Although SC and HTM cells are thought to be endothelial in 
nature, their responses to I.PA and thrombin are distinct In mi 
that of human endothelial cells " liunian endothelial cells 
have been shown to retract and contract in response to throm- 
bin treatment, with a resultant increase in paraceilular diffu- 
sion through cell monolayers. 31 36 in contrast, SC cells do not 
exhibit any change in ceil morphology upon LPA or thrombin 
stimulation but do extnmt ,k< u tv m permeability, sugges- 
tive of ceil-type-spcciik dilie-i ences in contractile properties 
between SC and endothelial ceils. Finally, it is also possible that 
Y-27632 potentially affects tight junctional protein assem- 
bly 37 '* 8 and thereby directly influence paraceilular flow mech- 
anisms (through preferential flow channels) in the Inner wall of 
the schlemni's canal "' 

In support of our contention, endothelin, a physiological 
agonist of Rho GTPase-mediated signaling, 15 ' 16 has been 
shown to decrease outflow facility in perfusion studies. 14 In- 
creased levels of endothelin have also been reported in aque- 
ous humor samples of glaucoma patients. 40 Additionally, a 
human munition in myotonic dystrophy kinase is associated 
with lowered ocular pressure. 41 ' 42 The catalytic domain of 
myotonic dysiropln kinase shares a "d'V sequence homology 
with the kinase domain of" Rho kinase " Given the dsves>.:i> oi 
morphologic antl cy ioskcletai events rcguUled by Rho kinase, 
it is reasonable to inter thai Kho kkiasc-mteeliat.ed signaling 
pathways may play an important role in the physiological 

Another potential consideration is that, structural/physical 
changes induced in the outflow pathway including both the 
JCT and SC inner wail by these mechanisms might also influ- 
ence the direction of the fiovt pathway and/or the available 
(roe space- for linn! to see p through and i herein directly affect 
the filtering property /capacity of the whole out flow pathway 
tissue As shown in figure perfusion ofY-2~(>52 causes some 
apparent distention of the outflow pathway and an increase in 

structural change « 1 I net lirecti i 

dimensions of the outflow pathway directly, similar to ob- 
served influences of H-"." 13 iodoac etatnide 44 pilocarpine, 1 

Finally, this study underscores the importance of Rho/Rho 
kinase-niediated signaling pathways in the regulation of acto- 
myosin cytoskeietal dynamics of' HTM and SC ceils and in 
maintenance of aqueous humor outflow facility. Thus, physio- 
logical and pharmacological agettts that inliucncc Rho/Rho 
kinase-medun i i pioo-t tpu mai ther- 
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apeutic means to treat elevated ocular pressure in glaucoma 
patients. 
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